METHOD FOR PREPARING CATALYST FOR PARTIAL 
OXIDATION OF ACROLEIN 

BACKGROUND OF THE INVENTION 
5 (a) Field of the Invention 

The present invention relates to a method for preparing a 
catalyst for partial oxidation of acrolein, and more particularly to a 
method for preparing a catalyst for partial oxidation of acrolein that 
has a superior acrolein conversion rate and that can improve acrylic 

10 acid activity, selectivity, and yield, 
(b) Description of the Related Art 

Up to now, various methods for effectively preparing an 
acrylic acid by gas phase contact oxidation have been suggested. 
For example, Japanese Laid-open patent publication No. 44-12129 

15 discloses a catalyst comprising molybdenum, vanadium, and 
tungsten; Japanese Laid-open patent publication No. 49-11371 
discloses a catalyst comprising molybdenum, vanadium, copper, 
tungsten, and chrome; Japanese Laid-open patent publication No. 
50-25914 discloses a catalyst comprising molybdenum and 

20 vanadium; and Japanese Laid-open patent publication No. 52-85091 
discloses a catalyst comprising one or more ingredient selected from 
the group consisting of molybdenum, vanadium, antimony, copper, 
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and germanium. 

In addition, EP 023,859 describes that acrolein conversion 
rate and acrylic acid yield are varied according to a catalyst-forming 
method when catalyst ingredients and their ratio are identical, and 
5 discloses a method for preparing a catalyst having a high acrylic acid 
yield. Additionally. Korean Patent Application No. 1998-073605 
discloses a method for preparing a catalyst suspension by controlling 
weight of water based on total weight of metal salts, and Korean 
Patent Application No. 1998-073604 discloses that catalyst 
10 performance differs according to particle size. 

As can be seen from the prior patent, studies on a method for 
preparing a catalyst that can show a higher acrolein conversion rate 
and acrylic acid yield have actively progressed, and are continuously 
required. 

15 SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a method for 
preparing a catalyst for partial oxidation of acrolein that has a 
superior acrolein conversion rate, and that can improve acrylic acid 
activity, selectivity, and yield. 
20 It is another object of the present invention to provide a 

catalyst for partial oxidation of acrolein that has superior acrylic acid 
activity and selectivity. 
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In order to achieve these objects, the present invention 
provides a method for preparing a catalyst for partial oxidation of 
acrolein represented by the following Chemical Formula 1, 
comprising the steps of: 
5 a) dissolving one or more kinds of metal salts selected from 

the group consisting of molybdenum, tungsten, iron, 
copper, strontium, bismuth, chrome, tin, antimony, 
potassium, an alkali earth metal, and a mixture thereof in 
water to prepare a catalyst suspension; 
10 b) introducing a base solution and an acid solution into the 

a) catalyst suspension to control acidity of the catalyst 
suspension to 3.5 to 6.5; 

c) contacting the b) catalyst suspension of which acidity is 
controlled with an inert support to support the catalyst 

15 thereon; and 

d) drying and firing the c) supported catalyst. 
[Chemical Formula 1] 

MOaWbVcAdBeOx 

wherein 

20 Mo is molybdenum, W is tungsten, V is vanadium; 

A is iron, copper, bismuth, chrome, tin, antimony or 
potassium; 
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B is an alkali earth metal; and 

a, b, c, d, and e respectively represent the atomic ratio of 
each metal, and when a is 12, b is 1--5, c is 1-6, d is 
and e is 0-3, and x is determined according to the oxidation 
state of each metal. 

In addition, the present invention provides a catalyst for 
partial oxidation of acrolein, which is prepared by introducing a base 
solution and an acid solution into a catalyst suspension prepared by 
dissolving one or more kinds of metal salts selected from the group 
consisting of molybdenum, tungsten, copper, iron, strontium, bismuth, 
chrome, tin. antimony, potassium, and an alkali earth metal in water 
to control acidity of the catalyst suspension to 3.5 to 6.5, contacting 
the catalyst suspension of which acidity is controlled with an inert 
support to support the catalyst thereon, and drying and firing the 
supported catalyst. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will now be explained in more detail. 

The present inventors, during studies on a catalyst capable 
of showing a higher acrolein conversion rate and acrylic acid yield, 
prepared a catalyst by introducing a base solution and an acid 
solution into a catalyst suspension prepared by dissolving metal salts 
in water to control acidity of the catalyst suspension to 3.5 to 6.5, 



contacting the acidity-controlled catalyst suspension with an inert 
support to support the catalyst thereon, and drying and firing the 
supported catalyst, and as a result, identified that acrolein conversion 
rate, acrylic acid activity, selectivity, and yield can be remarkably 
5 improved, and completed the present invention. 

The method of the present invention for preparing a catalyst 
that is used for partially oxidizing acrolein to acrylic acid is as follows. 

a) Preparation of a catalyst suspension 

This step is to dissolve salts of metal ingredients of a 
10 catalyst for partially oxidizing acrolein to acrylic acid in water to 
prepare a catalyst suspension. 

As the metal ingredients, molybdenum, tungsten, iron, 
copper, strontium, bismuth, chrome, tin, antimony, potassium, or an 
all<ali earth metal, etc. can be used. 
15 The metal ingredients are preferably dissolved in water in a 

concentration of 0.2 M based on the metal salts. 

If the metal salts are dissolved and agitated in water, cationic 
metal salts and anionic metal salts existing in the water react with 
each other below a specific temperature to form a precipitate, and 
20 when agitation is stopped, the precipitate rapidly settles to obtain a 
suspension in which phase separation from the water layer occurs. 

In the above prepared catalyst suspension, particle size of 
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the metal salts largely Influences catalyst performance, and the 
particle size of the metal salts is preferably up to 10 |im. 
b) Acidity control 

This step is to introduce a base solution and an acid solution 
5 into the above prepared catalyst suspension to control the acidity 
thereof to 3.5 to 6.5. 

As the base solution, one having an amine group such as 
ammonia, pyridine, methyl amine, or ethyl diamine, etc., or an 
organic base solution having 1 10 carbon atoms can be used. 
10 As the acid solution, an organic acid solution having 1-10 

carbon atoms such as nitric acid, acetic acid, citric acid, etc. can be 
used. 

The acidity of the catalyst suspension, which is controlled by 
introducing the above base solution and acid solution, is preferably 

15 3.5 to 6.5, and more preferably 4.0 to 5.5. If the acidity is less than 
3.5 or more than 6.5, catalyst reactivity deteriorates. 

When the acidity of the catalyst suspension is controlled by 
introducing the base solution and acid solution, a suspension with a 
smaller particle size can be prepared, compared to a catalyst 

20 suspension of which acidity is not controlled using a base solution 
and an acid solution. A catalyst prepared using the above prepared 
catalyst suspension has superior activity and selectivity. BET 
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surface area of the prepared catalyst is preferably 4-15. 

c) Support 

This step is to contact the catalyst suspension of which 
acidity is controlled with an inert support to support the catalyst 
thereon. 

The inert support and support conditions are not specifically 
limited, and the suspension can be supported on a common inert 
support such as alumina, silica, etc. by a common support method 
such as vacuum or nozzle spraying, etc. In the present invention, 
support is conducted using a fixed bed multi-tube reactor under 
commonly known reaction conditions. 

d) Drying and firing 

This step is to dry and fire the supported catalyst. 

The firing is preferably conducted at a temperature of 350 to 
450 □ for 4 to 6 hours, and more preferably at 400 □ for 5 hours. 
The firing is preferably conducted under an air atmosphere. 

The present invention provides a catalyst for partial oxidation 
of acrolein prepared by the above method. 

If the above prepared catalyst is used for partial oxidation of 
acrolein to acrylic acid, the acrolein conversion rate can be improved, 
and acrylic acid activity, selectivity, and yield can be remarkably 
improved. 



The present invention will now be explained with reference 
to the following examples. However, these are only to illustrate the 
present invention and the present invention is not limited to them. 

EXAMPLES 

Example 1 

To a 500 cc glass reactor, 400 mL of distilled water was 
added while stirring and heating to 100 □. 100 g of ammonium 
molybdate, 18.48 g of ammonium paratungstate, 16.56 g of 
ammonium methavanadate, 22.81 g of copper nitrate, and 4.99 g of 
strontium nitrate were sequentially introduced into the reactor, and 
then completely dissolved to prepare a catalyst suspension. The 
temperature of the catalyst suspension was lowered to room 
temperature or another desired temperature, and then ammonia 
water and nitrate were introduced to control the acidity of the catalyst 
suspension to 3.8. 

The catalyst suspension of which acidity was controlled was 
applied to an inert support using a spray nozzle, and dried by hot air 
at 90 □ to thereby coat the support. The obtained supported 
catalyst was dried at 120 □, and fired at 400 □ for 5 hours with air 
circulation to prepare a catalyst. After the firing, the amount of the 
coated supported catalyst was 25 wt% of the total amount, and the 
compositional ratio of the catalyst elements excluding oxygen was 
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MOi2Wi.5V3CU2Sro.3. 

Example 2 

A catalyst was prepared by the same method as in Example 
1 . except that the acidity of the catalyst suspension was controlled to 
4.5 by introducing ammonia water and acetic acid. 
Example 3 

A catalyst was prepared by the same method as in Example 
1 , except that the acidity of the catalyst suspension was controlled to 
6.0 by introducing ammonia water and citric acid. 
Example 4 

A catalyst was prepared by the same method as in Example 
1 , except that the acidity of the catalyst suspension was controlled to 
4.5 by introducing a pyridine solution and nitric acid. 
Example 5 

A catalyst was prepared by the same method as in Example 1 , 
except that the acidity of the catalyst suspension was controlled to 
4.5 by introducing a methylamine solution and acetic acid. 
Example 6 

A catalyst was prepared by the same method as in Example 1 , 
except that the acidity of the catalyst suspension was controlled to 
4.5 by introducing an ethylene diamine solution and citric acid. 
Comparative Example 1 



To a 500 cc glass reactor, 400 mL of distilled water was added 
while stirring and heating to 100 □. 100 g of ammonium molybdate, 
18.48 g of ammonium paratungstate, 16.56 g of ammonium 
methavanadate. 22.81 g of copper nitrate, and 4.99 g of strontium 
nitrate were sequentially introduced into the reactor, and completely 
dissolved to prepare a catalyst suspension of pH 4.5'--5.0. 

The catalyst suspension was applied to an inert support using a 
spray nozzle, and dried by hot air at 90 □ to thereby coat the support. 
The obtained supported catalyst was dried at 120 □, and then fired at 
400 □ for 5 hours with air circulation to prepare a catalyst. After the 
firing, the amount of the coated supported catalyst was 25 wt% of the 
total amount, and the compositional ratio of catalyst elements 
excluding oxygen was Moi2Wi.5V3Cu2Sro.5. 
Experiment 1 : Catalyst activity test 

The catalysts prepared in Examples 1 to 6 and Comparative 
Example 1 were individually charged into a reactor with a 
temperature of 250-300 □ and a pressure of 1-3 atm. Then, a gas 
mixture comprising acrolein, oxygen, vapor, and nitrogen in a volume 
ratio of 7.0:5.6:15:72.4 was introduced onto each catalyst at a space 
velocity of 500-2000 hours (STP) to conduct partial oxidation of 
acrolein. The acrolein conversion rate, acrylic acid selectivity, and 
acrylic acid yield were calculated according to the following 
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Equations 1 to 3, and the results are shown in the following Table 1. 
[Equation 1] 

Acrolein conversion rate (%) = moles of reacted acrolein / moles of 

supplied acrolein x 100 

5 [Equation 2] 

Acrylic acid selectivity (%) = moles of produced acrylic acid / moles of 

reacted acrolein x 100 

[Equation 3] 

Yield (%) = moles of produced acrylic acid / moles of supplied 
10 acrolein X 100 



[Table 1] 
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As can be seen from the above Table 1 , Examples 1 to 4 of 
the present invention, in which acrolein partial oxidation was 
conducted using catalysts which were prepared by controlling 
5 acidities of the catalyst suspension with an acid solution and a base 
solution, showed superior acrolein conversion rates, acrylic acid 
selectivity, and acrylic acid yields compared to Comparative Example 
1. 

According to the present invention, when preparing acrylic 
10 acid by partial oxidation of acrolein, the acrolein conversion rate can 
be improved, and acrylic acid activity, selectivity, and yield can be 
remarkably improved. 

15 



20 



12 



